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PREFACE 



This handbook is designed to be used in secondary schools to explore environ- 
mental problems and solutions and to provide information on existing and emerging 
career opportunities in this field. It is directed toward and intended to be used by 
school administrators, curriculum planners, life sciences and social sciences 
instructors, vocational counselors, librarians, and students. This handbook is 
divided into four distinct chapters: 

(1) Career Education and the Environment . This chapter of the handbook 
sketches the nature and extent of environmental degradation; provides 
a view of the social, technical, and cultural reasons for tills worldwide 
condition; and projects some specific and general solutions. The last 
points toward growing career opportunities in natural resource manage- 
ment, environmental planning, pollution control, and environmental 
health, and suggests some basic attitude changes necessary in our 

political, cultural, and economic habits. 

/ 

(2) Environmental Careers . This chapter is a comprehensive report on 
the career possibilities in environmental occupations, centered around 
listings under the categories, Science and Research, Technology and 
Education, Technology Implementation, and Equipment Operation. 

Details include job descriptions of all occupations in this field; an analysis 
of the training or certification necessary to fill these occupations; a 
summary of the conditions, aptitude, earnings potential, and places of 
employment for each occupation; statistics and forecasts concerning the 
numbers, need, and type of positions; and finally, a listing of additional 
sources of information. 

(3) Environmental Education Curriculum . This chapter contains two courses 
of environmental education. One is a three -week, self-contained unit 
focusing on environmental awareness and pollution. Complete lesson 
plans, a teacher's manual, and student readings are provided. The other 
is a semester-length course which provides breadth and depth to the 
study of the physical world, of natural resources, and of contemporary 
social problems having environmental overtones. 

(4) Bibliography . This chapter includes annotated selections on both general 
and specialized environmental topics which are of particular interest 

to high school students and teachers . 
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Chapter 1 



CAREER EDUCATION AND THE ENVIRONMENT 





CAREER EDUCATION AND THE ENVIRONMENT 



Man, particularly Western man, has always been callous in his treatment of 

the environment. As long as people were relatively few and scattered and technology 

was simple, the detrimental consequences of his actions were slight. 

All of a sudden, during the last few years, events have reached a critical 

point, and environmental pollution has been forced into the consciousness of all but 

the most unperceptive. Smoke and smog, unsightly and poisoned streams, dying 

lakes, polluted oceans, ear-splitting noise, excessive use of pesticides, the threat 

of radiation- -all of these threaten health and life itself. Deteriorating towns and 

cities, litter, the multiplying avalance of garbage and solid wastes, roadside lots 

filled with dead cars, traffic jams, crowds and congestion- -these are not direct 

threats to life, but they certainly damage the quality of life. 

As a consequence of long-term deterioration being suddenly brought to our 

consciousness, a few forecast the self- abolition of man. A more appropriate note 

was struck by President Nixon as he transmitted to Congress the first annual report 

of the Council of Environmental Quality: 

Our environmental problems are very serious, indeed urgent, but they 
do not justify either panic or hysteria. The problems are highly complex, 
and their resolution will require rational systematic approaches, hard 
work, and patience. There must be a national commitment and a rational 
commitment. 

The environmental threats are indeed critical. But they were created by man 
and can be controlled and resolved by man. The pertinent questions are: 

(1) What has caused them? 

(2) What are the potential remedies? 
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(3) Who will apply them? 

This handbook has two goals: (1) to bring to the high school classroom an 
awareness of the threat of environmental deterioration to the quality and actuality 
of our lives, and (2) to identify the useful and rewarding careers which will 
significantly contribute to the fight against environmental problems. 

WHY THE ENVIRONMENTAL CRISIS? 

Environmental pollution has reached a critical stage as a result of complex 
circumstances, but five contributing factors stand out from among the rest: popula- 
tion growth, technology, consumerism, a misguided incentive system, and a pervading 
frontier psychology. 

World population growth is following an accelerating trend which is frightening 
in its prospects. The following graph illustrates this growth: 




Major factors in this trend have been the dramatic achievements in medical 
science and sanitation, with the resultant reduction in death rates in all nations. 
Much of the recent growth is due to the tenacity of old cultural patterns, which have 
birth rates persisting at their former pace in some of the poorest countries despite 
declining death rates. In most industrialized countries, on the other hand, the 
tendency has been for birth rates to decline as economic development and wealth 
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increase. The populations of the "wealthy" countries are growing, but at a rate not 
nearly so great as that of the poorer nations. What the future will hold has been 
hotly debated. Some projections show decreased growth and increased abundance, 
while others foresee faster growth and disaster. Whatever the future holds, the 
present problem is apparent: It isn't so much that we have too many humans on 
earth as it is that we have too many in the wrong places. If we were better distributed 
over the earth's surface and were leading ecologically sound lives, we would not be 
faced with such severe and immediate environmental problems. 

For the underdeveloped sections of the world, the issues are clear, even though 
the answers are difficult: the rate of births must somehow be brought into harmony 
with the increased life rvpectancy. Just how close to equality those two factors 
must be will depend upon the progress made in spreading the production of such 
amenities as adequate food, employment, housing, and health care. 

Paradoxically, for the developed sections of the world, particularly the United 
States, the issues are less clear but the resources for their solution are readily at 
hand. It isn't that there are too many of spread over the vast landscape of our 
nation, but that we all insist on living too close together. The concentrated popula- 
tions of the industrialized northeastern, southeastern, and western seacoasts, the 
Great Lakes ring, and the smaller interior complexes contrast with the wide open 
vistas obvious to every air traveler. Of course, not every open area will support 
a human population, but we are certainly not headed in the right direction by crowding 
large concentrations of people in sprawling urban areas. These population concen- 
trations which press against our available ground space and our air, water, and 
other resource capacities are exacerbated by the way in which we choose to live 
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in those concentrated places, our "life style." And that life style threatens even 
the environments of more scattered populations by disrupting the "ecology" of the 
natural world. 

We can define "ecology" as the symbiosis among all living organisms, the 
interrelationships of b'ving things with other living things and with their surroundings . 

Casual observation shows that the technology or the techniques of production 
by which we multiply man’s meager physical powers and produce the amenities and 
necessities of our relatively affluent lives has not been designed with ecology in 
mind. The factories which produce our gadgets belch smoke into the air or discharge 
industrial wastes into our streams. Often the products themselves--such things as 
plastics and aluminum cans— are environmentally destructive because they don’t 
recycle themselves naturally; they just lie there. The rapid and often wasteful pace 
of production further depletes our natural resources. Energy, the life blood of 
modern society, is produced in ways which create smoke and various less visible 
air pollutants, which cause thermal pollution by emitting heated waters from power 
plants, and which exhaust the fossil and petroleum resources accumulated over 
billions of years. Our love affair with private transportation vehicles leads to air 
pollution, to the wholesale slaughter of thousands each year, and to a growing heap 
of solid waste when automobiles are discarded. The pesticides which reduce insect 
damage and make it possible for a few farmers to feed an immense population also 
pollute the soil and the bodies of living organisms, the effects persisting long after 
the offending insect pests have been dispatched. 

In our great affluence and the resulting search for new luxuries, we further 
foul our nests on spaceship earth, the only home the human species has or likely 
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will ever have available to it. Our luxurious automobiles are the major cause of 
air pollution, and their very production hurries the depletion of valuable minerals. 
The packages in which we purchase our consumer goods— from plastic bread 
wrappers to cardboard shipping cartons — are the source of the avalance of solid 
waste which threatens to bury us. Our demand for consumer goods requires 
increased output of electrical energy for the production of those goods. And our 
view that every family deserves its own suburban quarter -a ere ranch is , in the 
opinion of most observers, a cultural source of wasteful land use. 

These are just a few examples of our environmentally destructive consumer 
habits. Life is possible on a simpler scale, on a more rational scale. Are we 
willing to give up our pleasant gadgetry to make our lives ecologically sound? If 
not, can we find a way to have the products of our material culture and still make 
them and their use environmentally responsible? 

Consumer habits are one part of the problem. What about the production 
incentive system which feeds upon those consumer habits? For example, throw-away 
products may seem inexpensive to the consumer, but they impose staggering costs 
to society— through clean-up costs, or by resulting in a shabby and unhealthy 
environment, or by using up our resources. In a similar way, tax depletion allow- 
ances for forest, fuel, and mineral goods actually quicken the development and 
consumption of our limited reserves. These examples, drawn from myriads of 
others, indicate the inadequacies of the incentive system of the private marketplace. 
The competitive marketplace has historically provided positive incentives for 
rapid economic development; the greatest rewards went to those who could most 
aggressively exploit opportunities. That incentive system has proven its ability 




12 

u 



1-6 



to get what the consumer wants produced in mass at relatively low prices. But we 
have not included the total costs of production, particularly those costs related to 
the environment. Our failure to include total costs has encouraged greater consump- 
tion than would likely have occurred if the consumer had been required to pay the 
full actual cost in his purchase price. Suppose we found a way to include the environ- 
mental cost in the price of our consumer products— by the penalties of taxation, by 
requiring effluent or emission fees, or by instituting direct controls. Both the 
producer and the consumer could then be forced into a full recognition of their 
impacts upon the environment. Incentives to pollute could easily be replaced by 
incentives to ecological conduct. 

One reason we have so long ignored the inverse incentive built into our market- 
place transactions has been the tendency to think of many of our vital natural 
resources as abundant and costless . We call this a "frontier psychology. " Early 
settlers burned off the forests, abused the land until its fertility was exhausted, and 
then moved on to open new land the in turn abuse it. The early lumber industry cut 
down the forests as if the supply of timber were endless . Mineral resources were 
mined and oil wells were dug in the same spirit. By the turn of the century, the 
disappearance of the open frontier was a recognized fact and the conservation move- 
ment emerged. 

But the frontier psychology did not die. We still view clean air and pure water 
as if they, too, are endless. But there is only so much of each in or around space- 
ship earth; we will never have more. The "frontier" which now needs "conquer ing " 
is no longer open space, but human nature. 
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Our cavalier use of the land we have is a case in point. We want the convenience 
of a city's amenities, yet genetically and biologically, man is not a city-dwelling 
animal. Psychologists tell us that crowding markedly affects our behavior, and one 
authority has called the American city an anti-city. Generally speaking, the only 
persons who live in large cities are the poor and the very rich, those who can't afford 
to move out and those who can afford to import non-city amenities into plush urban 
apartments. The rest of us, as rapidly as we can, seek vicariously to emulate the 
two or three "cowboy decades" at the close of the frontier period. Everyone wants 
his own homestead or ranch, even if he can afford only a postage "Stamp lawn 
surrounding a crackerbox house among identical thousands of crackerbox houses in 
a typical suburb. The private costs of this life style may not be unduly high, but the 
social costs in terms of land use, transportation waste, central city deterioration, 
and aesthetic affront are excessive. 

Man's developmental urge, which was so effective in transforming an under- 
developed continent with a scattered handful of inhabitants at the mercy of the elements 
into our modern, complex society must be channeled into new directions . 

The old frontier is gone; resources ai 3 limited. The new frontier is the 
challenge of learning to live abundantly and cooperatively amid obvious scarcity. 

POTENTIAL REMEDIES TO ENVIRONMENTAL PROBLEMS 

Learning to live "ecologically sound" lives will require substantial changes in 
our life styles, even while we are searching for and implementing remedies to our 
existing environmental crises. Each remedy or solution proposed, whether aimed at 
curing a single abuse or a whole spectrum of abuses, should take into consideration 
the full range of its future environmental implications. Each solution should be 
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geared not only to correct an obvious abuse, but also to eliminate the root cause of 
that abuse and to guard against creating new long-range problems. 

Each prescriptive cure for an environmental illness should include long-range 
goals which consider the judicious management of what resources we presently 
have, the conservation of their use, the recycling of any used portions, and the 
repair of any severe damage to the planetary mantle. That will require each of us 
to know more about our environment than we have known in the past, and it will 
require more of us to devote our vocational and avocational energies to environmental 
concerns than has traditionally been the case. 

Perhaps the most critical and pressing problems of all concern our burgeoning 
population: over three-and-one -half billion persons currently inhabit our spaceship, 
the vast majority of whom are leading lives of poverty. Collectively as a nation, 
and individually, as world citizens, we must closely examine our beliefs concerning 
human reproduction and distribution. We need to know much more about the human 
cargo -carrying capacity of our planet, about how many of us it can support, about 
what kinds of support it can reasonably provide, and about how we can most intelligently 
distribute ourselves in terms of location, age, and objectives. 

Some maintain that it may be necessary for all the world’s citizens to reach 
some conscious agreement regarding life styles, family size, and basic human 
needs if the earth is to continue supporting life as we know it today. Such a step 
would, of course, require advanced methods of population control in all countries 
whose food producing capabilities are insufficient to supply the needs of its population, 
or whose culture and life habits are severely damaging to their natural environment. 

To make such decisions will require the study and development of population 
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distribution policies and practices harmonious with the ability of land, air, and water 
resources to sustain high concentrations of people. In many cases it may require 
masses of people to either radically change their life style to make it more ecologi- 
cally sound, or to reduce their birth rates to encourage the stabilization of population 
numbers, or to physically rearrange themselves into areas which are capable of 
supporting a particular population. In any case, it will undoubtedly require a consid- 
erable number of well -trained individuals --ranging from urban planners to demog- 
raphers to health officials- -to plan, direct, and operate any changes in population 
distribution or life style . 

Even if the population problems are solved, we must still deal with the environ- 
mental damage which has already occurred and take steps to guard against future 
damage. This will involve scientific research leading to technological advances. 

These advances will be directed toward eliminating environmentally destructive 
practices and should lead to safer and saner tools, devices, methods, and procedures. 
For example, the development of short-lived pesticides, the implementation of 
natural biological controls, and the use of radiation sterilization on insects could 
very likely replace the use of hard pesticides such as DDT. Tertiary waste water 
treatment facilities and effective electrostatic precipitators can be developed and used 
more extensively to help protect the natural environment. All these efforts to develop 
and build technological innovations designed to improve environmental quality will 
require many scientists, engineers, technicians, and operators. 

Another remedy which has been discussed to help solve our environmental 
problems is to change consumer habits, especially in America. The greatest contri- 
bution an individual can make in redirecting his purchasing habits is simply to economize 
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his wants and purchases . By not buying products which are excessively packaged, 
products of short durability or poor quality, and products which are simply unneces- 
sary convenience items, a consumer can help eliminate solid waste. And until the 
day arrives when pollution-free automobiles are available, we can help reduce 
pollution by supporting mass transit systems, by joining car pools, and by rediscov- 
ering the joys of walking and riding bicycles on short trips. Individually, we can 
also help by supporting laws which provide for strict zoning regulations and land- 
use policies to help eliminate disorderly land development which threatens to 
destroy all the available land in the United States. The development of a new 
consumer ethic will require the individual effort of each of us, but it will also require 
the help of sociologists, psychologists, and political scientists who understand human 
behavior and the factors which influence it. 

In the economic area, major changes may be necessary to create economical 
and environmental balance. Our present values of material wealth and success 
through economic gain may well be replaced by values which deal more adequately 
with simple survival, cultural development, and non -material consumption. In the 
future, products and services should more nearly reflect the total costs involved in 
providing them, and these costs will invariably be higher than at present. Hopefully, 
one benefit of this total cost approach will be to drive out business or force off the 
marketplace any firm or product whose environmental price tag is too high. Another 
benefit will be to rid the market of superfluous gadgets and convenience products. 
Examples of products and processes in urgent need of change include automobiles, 
electrical power generating plants, strip mining, excessive overgrazing of grasslands, 
and the large national expenditures on military hardware. 
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There are many methods which can be used to create a more sound environ- 
mental economy. They include: special tax benefits to reward environmentally 
acceptable behavior and products; tax penalites and fines which punish polluters; 
research, construction, and operation grants for such processes as waste water 
treatment; the development of better transportation systems; and a more realistic 
pricing system for products obtained from natural resources in short supply. 

Sociological, technological, and economic solutions mentioned above will be 
of little value unless we can deal effectively with individual behavior patterns and 
eliminate our "frontier psychology." This can best be achieved through the many 
avenues of education, from the public school system to the mass media. Formal 
education must lead the way. We should update the curricula of schools to include 
an understanding of the natural systems of the universe, an appreciation of man’s 
unique place in that universe, and a respect for man's finer accomplishments in 
life. Education must provide concepts of both "how to live" (environmental educa- 
tion) and "how to get a living" (career education). These two goals are inherently 
compatible . This educational approach should attempt to provide the citizenry with 
proper environmental standards and should try to influence people to live their fives 
and treat the spaceship earth in a dignified manner. Most important of all is the need 
for education to reinstill in humans the desire to work for environmental improvement 
and the confidence that man can indeed resoive the problems he has created for 
himself. In this overall educational effort the teacher, the parent, and the communi- 
cations specialist will play important roles. 

One last remedy is an inherent part of all the other remedies at the same time 
that it supports those remedies. An informed and concerned citizenry will promote 




if* 



18 



’ r 

v JL 



1-12 



and support strong environmental legislation, including stronger and more wide- 
reaching laws regulating the development of all natural resources and preventing 
the careless disposal of unconsumed or recyclable wastes. Such statutes should 
provide for injunctions against wasteful operations and stiff penalties for all 
violators. They should be accompanied by strong enforcement procedures. This 
increase in legal activity will require more attorneys trained to deal with the whole 
range of environmental law, as well as trained enforcement personnel. 

Each of these remedies is an ambitious undertaking, but nothing less is 
needed to solve our numerous environmental problems. There is no reason to 
doubt man’s ability to solve the problems he has created; neither is there reason to 
question his capacity to redirect his own energies toward those solutions. However, 
first must come a well-informed citizenry, and educators must assume responsi- 
bility in that area if satisfactory progress is to be made. 

THE ROLE OF ENVIRONMENTAL EDUCATION 
Beyond the provision of basic skills, the primary objective of education has 
always been to inculcate within the individual an understanding of his society aud of 
his place within it, and to aid him to function successfully within that environment. 

In that sense, education has been a conservative influence. But it has also accepted 
the role of providing analytical skills which, when applied, have been instrumental 
in identifying shortcomings in the status quo and in encouraging progressive reforms. 

The environmental crisis now confronts education with a new challenge. It 
must produce citizens who are not only environmentally aware but who have values 
which are compatible with ecologically sound living. Historically, education 
indoctrinated generations with the values which have led to our present condition. 




19 



OH 



1-13 



Most of those values were desirable, and their results have been positive in most 
applications. However, for those values which were not favorable or will not be 
favorable in the future to man’s continued existence on spaceship earth, new con- 
cepts and new techniques must be substituted. All formal and informal education 
must be blended together to produce an environmentally aware generation. 

Many young persons have already been excited by the environmental challenge, 
but they have not always known what to do to be most effective . More are probably 
still untouched by the issue. Education's response in this field must be not only to 
consider the problems and their possible solutions, but to deal with the whole ques- 
tion of who will perform the various tasks involved. Of course, this means increased 
concern for vocational guidance and career education, particularly in the environ- 
mental area. 

In order to accomplish these goals, teachers in all subject areas must empha- 
size environmental implications. For instance, biology classes must view man as 
one living organism, interdependent and interacting with all other organisms in a 
mutually beneficial relationship- -the most important organism, perhaps, but still 
only one of many. Economics classes must consider as part of their theoretical 
study the unseen social costs of private economic activity, and they must provide 
the analytical tools for appropriate policy decisions. History classes must view the 
environmental mistakes of the past, as well as the accomplishments. English and 
communications classes can utilize material dealing with the environment, both in 
literature and in writing assignments. Art, music, and drama are important in 
promoting self-realization and in establishing a respect for the ideas of others. 

Indeed, no subject matter is irrelevant: all can contribute to environmental awareness 
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without ’’watering down" the traditional course content in any way. Environmental 
content will likely make classes more relevant and more interesting to the students. 
And in addition to including environmental considerations in traditional courses, it 
will also be necessary to create entirely new classes, such as "Pollution Problems," 
"Environmental Ethics," or "Natural Resource Study." 

Environmental pollution and the depletion of natural resources can be effectively 
illustrated with startling statistics and a growing bibliography of literature, but first- 
hand experience is usually more motivating than abstract discussion. No subject 
matter is better adapted to learning through experience than that dealing with the 
environment and ecology. Pollution can be seen and felt and smelled and heard; 
resource depletion can be similarly observed. Environmental education should get 
outside the classroom and into the environment. It should involve students not only 
in the theoretical identification and analysis of problems but in practical understanding 
and solution of them. 

This concept of environmental education should not be disconcerting to mem- 
bers of the educational establishment. Education has always adapted to new methods, 
to new academic disciplines, and to new emphases. Its ability to adapt is a reflection 
of man’s own adaptability. At one time man adapted to his environment because he 
had no choice. Then he found he could change his environment, and he arrogantly 
, sought to remake it in his own image. Now he recognizes that effort as a mistaken 
one, and he must learn to live in harmonious relationship with the best of his 
environment. But he wants to do so without foregoing the tools that have allowed 
him to ameliorate the harshness of nature and to free himself from enslavement to 
bare subsistence needs. Education, too, can and must adapt to the needs of the 
society it serves. 
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THE CONTRIBUTIONS OF CAREER EDUCATION 
The development of an environmentally aware generation will have a major 
impact upon the policies and the policy-making process of a democratic society. 
Citizens who know their long-run best interests are most likely to promote them 
through all the means at hand. Being aware is only the beginning. When society 
perceives a need and sets objectives, it then moves to allocate its available resources 
to the priorities indicated by the objectives. 

As every elementary economics student knows, the basic resources of the 
society are natural resources, capital resources, and human resources. In an 
earlier age, natural resources determined a society's wealth and welfare, especially 
the fertility of its soil. Subsequently, though natural resources never lost their 
importance, capital resources — the technology to expand man's productivity- -rose 
to preeminence. Now we appear to be entering an age when human resources will 
dominate. It is a time when the most critical problems of society do not lend 
themselves to attack based on land, new materials, or machines. The primary tools 
of this society are the talents and skills of its people. Whatever its problems--the 
search for peace, the abolition of poverty, the prevention and cure of disease, the 
reduction of crime, or the control of environmental quality- -the solutions depend 
upon dedicated, talented, and well-trained people who understand and can intelligently 
use whatever technological tools are available. 

It is growing awareness of this new dependency that has pushed the U.S, econ- 
omy into an educational investment which has expanded from $6 billion to $65 billion 
in 25 years. It is the same phenomenon which underlies the emergence of remedial 
manpower programs to assist those unable to compete successfully in more 
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sophisticated labor markets. It is this same awareness which has fostered the new 
concept of career education. 

Career education, now the first priority of the U.S. Office of Education, is 
unusually compatible with the concepts of environmental education endorsed above. 

It emphasizes from among education's multitudinous objectives the preparation for 
and pursuit of a career. It is not another name for vocational education or for 
academic education, but it integrates both. Its fundamental premise is that every 
teacher in every class can and should emphasize the career implications of the 
subject matter. It asserts that such reality consciousness can aid both student and 
teacher, demonstrating relevance to the student and providing a constant measure 
of achievement for the teacher. Like environmental education, it merges theory 
and "hands-on” experience. It provides bridges between the worlds of the home, 
the school, and work. Its concerns are all of those attributes which make for 
career success: good mental and physical health, human relations skills, commit- 
ment to work as the appropriate source of income, basic skills of communication 
and computation, appreciation of historical and modern culture, exposure to the 
full range of occupational opportunities and to their educational requirements, and 
acquisition of sufficient job skills to be able to function in the labor market. Yet, 
career education is not limited to the school and to the school years. It integrates 
and coordinates learning experiences and holds open the door to a lifelong process 
of job entry and exit as interests and needs change. 

The educational goal of preparing citizens for successful careers complements 
the goal of instilling environmental awareness. Both share similar objectives, such 
as citizenship, family life, and culture. Environmental education can spread a 
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general awareness of the environmental crisis. It can encourage individuals to con- 
duct their lives in a more ecologically sound manner. Career education encourages 
early and continuous thought to alternative career choices. In a world where goods- 
producing occupations are of declining importance , it seeks to replace the traditional 
work ethic with a service ethic. Among those careers to be considered are included 
a wide range of opportunities in environmental management, careers which offer 
the satisfaction of providing significant services to society. 

As a result of these two programs, aU citizens will hopefully be motivated to 
an environmental awareness and to a change in life styles. A few will be motivated 
to dedicate their working lives to that worthy cause. 

CAREERS IN ENVIRONMENTAL MANAGEMENT 
The second of this handbook's two objectives is to explore the advantages and 
prospects for careers in environmental management occupations. Every occupation 
has some type of environmental aspect. Some occupations, such as those of 
chemists and botanists, are directly involved in environmental affairs. Others, such 
as those of businessmen, secretaries, and housewives are indirectly involved. As 
society becomes aware of the challenge and attempts to clean up its pollution and 
conserve its resources, well-trained minds and competent hands will be required 
across the full range of skills --semi -skilled laborer, operator, craftsman, parapro- 
fessional, technician, and professional. 

Before workers can be attracted to these occupations, they must have knowledge 
of their existent, of the prospects for expansion, of the educational, training, and 
skill requirements, of the pay and working conditions, and of the prospects for up- 
ward mobility. No one wants to propagandize a youth or bias decisions by inadequate 
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or inaccurate information. The goal is to provide realistic information and to aid 
the teachers and counselor whose job it is to pass it on to the student in forms which 
assist without interfering with his freedom of choice. It is his life, and his career 

must be his choice. But that choice must be a realistic one based on the best 
information available. 

Some environmental management occupations are old and familiar, such as 
park ranger or oceanographer. Most are new. Some, such as ambient air analyst 
or recycling technician, are only emerging, and many will yet emerge as society 
takes the environmental challenge more seriously. Most current opportunities are 
identifiable. The future is always opaque, but since decisions about the future must 
be made, they are best made by employing reliable information. Foreseeing the 
future is a matter of projection. Current trends are extended, but they are modified 
as ways are identified in which the future will likely differ from the past. 

Here, then, in this handbook and in the audiovisual materials which accompany 

it are some of the initial materials a secondary school teacher or counselor might 
use to: 

(1) become environmentally aware; 

(2) transmit that awareness to students; 

(3) illustrate for all students the opportunities, advantages, and disadvantages 
of careers chosen from among environmental fields; and 

(4) provide more specific guidance for those with sufficient interest to seek 
further information leading to possible careers dedicated to a cause 
involving life's continuance and its quality. 
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INTRODUCTION 



Chapter two, a comprehensive report on the career possibilities in 
environmental areas, is designed to be used primarily by secondary school 
vocational counselors and by individual students working independently. In- 
cluded in this chapter are job descriptions, training requirements, salary 
ranges, occupational aptitudes, and conditions for employment for each career 
listed under the headings of science and research, education and technology, 
technology and implementation, and operation and application. Additional in- 
formation includes selected statistics on present employment numbers and fore 
casted needs as well as other sources of information and data pertinent to en- 
vironmental careers. 

It is hoped that the information will arouse genuine interest and commit- 
ment of students and counselors in the promotion of occupations which have 
great significance toward maintaining a healthy and safe natural environment. 



I. ENVIRONMENTAL CAREERS 



ORGANIZATION AND SELECTION FOR 
ENVIRONMENTAL CAREERS 

The most urgent challenge facing mankind today is the battle to save our 
environment. Our waters are fouled. The very air we breathe is in serious 
peril. The combat has begun, and a speedy persuit toward our goal is essential. 

Rapidly growing public concern over environmental quality has resulted 
in a dramatic interest in the manpower needed to develop, plan, and implement 
prevention and control activities. Although mass public concern is relatively 
recent, the basic mechanisms and technology have been developing for man y years. 
Begun largely by the concern and efforts of health officers and sanitary engineers 
in providing safe supplies of drinking water, milk, and foods and by numerous 
natural resource and wildlife conservationists, the fields of action and the 
variety of professionals and technicians involved have expanded into a broad- 
scale view of protecting and restoring the quality of modem environment. 

Environmental protection and control efforts represent a diverse area of 
work and consequently draw heavily on a wide variety of occupations. Virtually 
every occupation can be related to some aspect of environmental pollution control 
and resource conservation. The extensive nature of environmental pollutants, 
i. e., air, water, noise, etc., and the need to convert solid waste into useful 
resources permit contributions by a wide spectrum of occupational groups. However, 
to determine and assess the manpower requirements of specific occupations 
related to the above groups requires setting limits on occupational categories 
that specifically engage these problems on a conscientious, continuous basis. 
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There are many supporting occupations that can play an important role, i.e. , 
secretarial, stenographic, data processing, etc., but they are generally non - 
specialized and can be obtained without specific training programs. Likewise, 
many managerial and administrative posts, regardless of their relationship to 
the natural or cultural environment, have been omitted from this handbook. 

There has been relatively little effort to assess the environmentally related 
manpower situation in depth and over a period of time. Deterrents to the develop- 
ment of such information include a lack of understanding or definition of the various 
professional, paraprofessional, and supportive occupational roles and functions, 
and the need for occupational interpretation in terms of categorized disciplines 
and program specialization. Much additional effort is necessary to identify and 
measure factors of supply, demand, utilization, and production of environmental 
manpower. 

However, it is apparent that the complex problems facing us cannot be 
handled without a sufficient number of technically and scientifically trained 
technicians, engineers, and scientists. It is essential that we be aware of what 
environmental deterioration and pollution are, their causes, and the recreational, 
economic, and physical and mental health losses resulting from pollution. In 
addition, we must become knowledgeable in the various methods of controlling 
pollution and the high but unavoidable cost of reversing the trend toward environ- 
mental destruction. 

In this age of strong emphasis on education, students are bombarded with 
statements about the need for trained persons in various fields. In this environ- 
mental field the need is desperate because present manpower and knowledge are 
insufficient to deal with this enormous task. 
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This chapter on environmental careers is designed for students who want 
to do something to help save the environment and for counselors and teachers 
who want to assist in their endeavors. 

The subsequent list of occupational descriptions is not intended to be com- 
prehensive for all conceivable occupations related to the identification, analysis, 
or solution of environmental problems because virtually every vocation can produce 
conditions with environmental overtones. However, it was decided that a more 
useful document could be produced wherein a selected list of occupations is 
shown, based on functional characteristics. Thus only those occupations that 
demonstrate a functional relationship to the identification, study, or solution of 
environmental problems have been included. Also, only occupations that are 
directly involved in environmental areas are described. 

Some aspects of the listed occupations have been omitted or only a cursory 
discussion has been provided. A reasonably exhaustive search of occupational 
literature has been made in preparation of this handbook. Where wage, employment, 
or training data were notavailable or where they appeared to be of questionable 
accuracy, they were not included in the description. 

To present information on career paths and occupations in this handbook, 
four main career "clusters" have been developed; an outline of these is provided 
below. 

1. Careers in environmental science and research: 

a. Life scientists 

b. Physical scientists 

c. Social and behavioral scientists . 
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2. Careers in environmental technology and education: 

a. Environmental educators 

b. Environmental engineers 

c. Environmental health services 

d. Environmental planners 

e. Natural resource managers. 

3. Careers in environmental technology implementation: 

a. Environmental technicians 

b. Environmental inspectors and monitors 

c. Environmental testors and analysts. 

4. Careers in environmental equipment operation: 

a. Operators 

b. Attendants and support personnel. 

Although there are many other ways in which occupations can be classified, 
the above categorization best meets the need to minimize redundancy. Occupations 
are clustered by similar educational requirements and by nature of work. 

At the beginning of each major occupational category, a general description 
is provided concerning the broad overview of the relationship of those jobs to the 
environment, to the education and training required, and where available, to the 
wage information based on 1968 data. Because of inflation, most occupations 
have salary structures higher than that which is presented. No attempt has been 
made to update these figures inasmuch as no reliable factor could be found which 
would accurately apply to all of the occupations presented in the handbook. 
Particular information relating to specific occupations provided in the actual job 
description is as current as possible. 

In an emerging "new career" area, hard data on the present supply and future 
demand are difficult if not impossible to obtain. In most cases, it is known only 
that certain career paths are open and will require significant numbers of new 
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entrants. Environmental careers are no exception. Extensive research of existing 
data sources, contact with professional organizations, and direct contact with 
appropriate governmental agencies have shown that virtually no data exists on the 
current supply of environmental manpower, and even less is known about future 
needs. Therefore, one of the major tasks of this handbook is to examine career 
paths, determine the level of expected or authorized legislative appropriations, 
and estimate for 1970 to 1975. Our projections are related to six areas of environ- 
mental control: air, water, noise, solid waste, pesticides, and radiation. 

(These are areas identified by the federal government, and indeed are not all- 
inclusive. ) 

Thinking of careers in terms of environmental occupations is just now 
beginning. There have been employees working in sewage disposal plants and 
water works for decades, but only in recent years has there been a conscious 
realization that these occupations and numerous others constitute an effort to 
provide mechanisms to help ensure an unpolluted environment. There has also been 
a realization that mankind must make a conscientious effort to conserve the earth's 
natural resources. Resource conservation and the attack on pollution have been 
many faceted. Air, water, and solid waste are the most generally recognized 
sources of pollution, but noise, pesticides, radiation, etc., also constitute sources 
of pollution that must be studied. 

This handbook will fulfill its basic goal only if it is used. It will be used if 
it is help fill in career counseling and if it provides the necessary information in 
an easily accessible manner. There are several standard sources of occupational 
information, most significantly: Dictionary of Occupational Titles (DOT), 
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Occupational Outlook Handbook (OOH), and Modern Vocational Trends Reference 
Handbook . 1 Each of these sources attempts to analyze and consolidate information 
on certain types or categories of occupations, DOT is the most comprehensive, 
while OOH is most frequently used. DOT gives brief job descriptions based on a 
standardized format of work or data elements. OOH has six categories of in- 
formation and approximately 700 occupations covering the entire occupational 
spectrum. The information elements are: (1) nature of work; (2) places of 
employment; (3) training, other qualifications, and advancement; (4) employment 
outlook; (5) earnings and working conditions; and (6) sources of additional 
information (which is primarily in narrative form with some pictures depicting 
various aspects of the particular occupation). 

The third- mentioned handbook attempts to provide general vocational 
guidance by presenting various aspects of the most frequently entered careers 
and is more detailed than OOH for it includes 12 informational elements for each 
occupation. They are: (1) duties and practices; (2) aptitudes, interests, and 
other characteristics: (3) major fields of employment; (4) physical activity 
and working conditions; (5) women in the field; (6) where employment is found; 

(7) possibilities for advancement; (8) education, needed and related; (9) licensing; 
(10) remuneration; (11) advantages and disadvantages; and (12) professional 
sources of information. 



* Bureau of Employment Security, U. S. Depart of Labor, Dictionary of Occupational 
Titles, 1965, 3d ed. ; Bureau of Labor Statisdcs, U. S. Department of Labor, Occupational 
Outlook Handbook, 1970-71 ed.. Bulletin no. 1650; and Modem Vocation Trends Bureau, 
Modern Vocational Trends Reference Handbook, 7th ed. 
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